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Stenford University Grant o, FR Q0311-02
Advanced Computer for Medical Research Section I-A

Genersl Descripticns of Resource Operations

This report covers the period from June 1, 1987, the date of the preceding
report, to April 22, 1968. The past year has seen the development of the
ACME system from =z vrimitive calculator system to one of the most powerful

timesharing systers operating today.

During this second year there was no change in the organizational status
of the resource. The entire ACME Facility orerates as one of the Stanford
Computation Center facilities and received administrative assistance and
technical information through SCC's central offices. ACME is housed in
the medical school, however, and operates on an indevendent budget, and
its professional staff is solely responsible to the medical school and

the needs of mediczl ressarchers, as represented by the Medical Computer
Committee.

Development of Service Facilities

The initial services ACME provided were miscellaneous batch~type operations
while the system was being developed. In May 1967, ACME had started providing
calculating services at remote terminals. In July programs could be saved

in ACME files and kept available for later use. In August single user data
acquisition into the system was provided while other users were calculating.
The ACME display was used for the first user project in September. In

October small computers could be serviced by the ACME system; and since
November, data storage is provided in ACME, In February the system started
providing data accguisition service for multiple users. Facilities for

reading cards intc the system also became avallable in February.

Current Status of Facilities

The size and complexity of programs that ACME can handle has increased
steadily so that a number of programs currently in use at ACME are larger
than could be handliad in 7090-size equipment. Since no timesharing alterna-
tives of similar scope exist yet at Stanford, which was one of the expecta-
tions when the provosal for the ACME system was made originally, the system
services a larger cuantity of statistical and data manipulation needs than
was originally expected. This has slowed down the development of ACME's
capabilities for resltime data accuisition and control.

Currently, the system has the capability to handle up to 30 users operating
simultaneously. Of these, up to four can use the data .acquisition facilities
provided by the time-shared 1800. These four share 12 data channels and

an aggregate data rate of up to 6000 samples per second. In addition, four
data channels are zvaillable for high-speed transmission to or from instruments
to the 360 processor. However, new high speed applications are still
scheduled oubtside cof normal operating hours until they have proven that they
do not introduce errors or problems in the overall system. Small computers
can be serviced routinely and four of these we connected to ACME.



Future Development Needs

Only two major additions are contemplated to thz basic timesharing system:
the implemention of external subroutines and provision Tor double precision
arithmetic. The realtime aspects of the system wi1ll require further develop-
ment since they are lagging very much behind rent demangds.

The other issue is system reliagbility. BBven thouzh the number of system
failures we experiencs ere less than. is typiczi Tor batch ope: atlnc systems
a single failure is felt by many users immeTla,‘_J and the failure rate

] ¢

has to be an order of magnitude less tu oe tolsrable.
Development of the real-time facilities need cinuing effort, Both the
number of simultaneous users and lines, ag data rates, and system
response times are less than the demand put on tThe system by the medical
school. Within the current hardware® we hope tc te able to handle T2 users
sharing a 20-kc aggregate rate on the 1800--as w211l as allow slow-rate
collection of data over 2L hours periods.

Development of Usage of the System

We began collecting usage records in September 1357. The table below shows
a steady increase of usage over the period of orvesration. The exceptions in
December and January/Feoruary are due to major troblems that we experienced,
mainly with the IBM data cell, which has now besn replaced. The detailed
accounting covers only actual accounting records, beginning in October when
our summary accounting procedure came into operztion.

On the detailed usage listing there is an entry Tor MISC. USERS (no files).
This is the total for the many small occasiornal -isers--mainly students--who
do not keep permanent records in ACME. WNeither does ACME keep permanent
individual records of their usage. '

We have designed our system so that no record is produced when & user's run
is terminated due to system failure. In an on-line system this does not mean
that all the time is wasted.



SUMMARY OF USAGE DEVELOPMENT

Month and Days Daily Account Account Estimated Usage
Scheduled Records Days based on 30 days
Service : Missing
Console  Page Ceonsole Page
Hours Minutes Hours Minutes
Sept 1 to 30 11-1800 783 220,376 783 220,000
Oct 1 to 31 11-1800 766 260,283 766 260,000
Nov 1 to 30 7-14.30
1800-2200 983 %53%,935 T¥ 1227 460,000
Dec 1 to 31 7-1k.%0
1800-2200 705 297,324 705 247,000
Jan 1 to 20 7-14.30
1800-2200 918 Lo3,6L9 1377 606,000
Jan 21 to Feb 20 7-15.30
18.30-2200 1056 Lz1,640 6% 1267 518,000
Feb 21 to Mar 20 . 7-15.30
18.30-2200 1966 826,350 1966 826,000
Mar 20 to Apr 20 7-15.20
18.30-2200 1274 639,826 10% 1911 960,000

* Our usage record system uses IEM's overating system files for its record-keepine
functions. Unfortunately, there is an error in this system which has caused usitou]oso

our accounting records three times. A fix is promised by IBM by June, therefore taﬁulgtﬂd
usaze figures in the estimate columns above coempensate for the lost days -

>



Current Problems

Now that the ACME system has developed to a desirable level for the users,
reliability becomes of prime concern.

Hardware

Hardware reliability is largely oul of ACME control. The ACME staff is
trying to develop a better understarding with IBM of the needs posed by real-
time operations. A major source of unreliability, the data cell, has been
replaced. Higher data acquisition rates, however, are still prone to induce
failures in the central processor.

Software

Software reliability, on the other hand, is under ACME control. The staff
continues to redesign some system areas that are prone to failure. In
addition, the rate of change in our basic system software is slowing down
considerably, with resultant positive effects.

Failsoft

In addition, work has been going on and is expected to continue to minimize
the effects of both hardware and software failures. Part of the effort

is in obtaining control from IBM code when a failure is signalled, and
limiting the interruption to one user. Another part consists of utility
programs that repair files and programs when a failure has been serious.

Presentations

Even though the ACME project has been productive less than a year, its
existence and design are becoming well known.

The ACME project is described in an IBM-distributed film on data acquisition.
This film is also scheduled for showing on the educational television net-
work. Another film was made at ACME and shown in Washington for the benefit
of IBM salesmen.

ACME will also be on NBC nationwide television Msy 2Lth as part of a Frank
McGee program on the future of medicine.

Presentations describing the system have been made at:

IBM customer executive class, San Jose, October 6, 1967 (G. Breitbard).

Katholischore Unversteit, Nymegen, Holland, November 6, 1367.

California Nurses Asscciation, Sacramento, California, November 19, 1967.

Cornell Medical School, New York, January 25, 1968,

IBM Computer Center directors' executive class, Poughkeepsie, New York,
January 26, 1968.

SHARE PI/I Committee, Houston, Texas, March 1948,

Johns Hopkins University, Baltimore, Maryland, May 3, 19

Johns Hopkins Hospital, Baltimore, Maryland, Mzy 3, 1958

£8.
ar .
Brooklyn Polytechnic Institute, New York, May 7, 1968.



ACME has received many visitors from many parts of the United States and from
outside of the United States. There are currently 253 ACME Notes documenting
the system. Our re zr mailing list includes 132 addresseg in the Stantord
community and 32 =2ddresses outside, The PL/A‘ME user's manual has gone throuch
two major revisions sin are approximately 300 copies in
use.

Courses

During the year, zbout 300 medical scheol faculty, staff, residents, and
students attended the three-session ACME ccurss., About 50 percent of these
now use ACME at lsast occasionally.
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Section I-B

SUMMARY OF RESOU-IT T2 0L

The material for this section is present=z: Z»n two forms ir he following

“zr zrintout as rescurce ulilization

=

pages. he First presentation is co

is reported by ACHE on & monthly basis. Thiz preseatation s then expanded

to include the coding needed Tor NIH tc

statistical report.
As explein in Section I-A, all utilic:zicx is for the period beginning

ed
October, 1967.



category=7? ACHE STAEF?

Name Department project runs
BREITBARD,G ACHME  /JACHME 166
CLASS_,C_ ACME JACHE 2506
CROUSE,l_ ACME /CATH _LAB 137
CUMMINS,D ACWE  /DOMESTIC 20%
DREW _ ,D__ ACME /STATZ21 9
FEINBERG,DA ACME  /JACME 195
FLEXER,R_ ACHE /7V 31
Gl LMAN,J_ ACIME  /JACHE 8
GIRARDT,S__ ACME  JACHE GL
HUNDLEY ,L__ ACME  JACHE _ €9
[BM ENGINEERS ACHE /TERMDIAG 269
KORTZEBORN, B ACME /DISASTER 22
LIERE__,R_ ACME /ACHE 72
MATOUS,J_ ACME  [/GET 5%
MEEK___,J__ ACME /REST g3
MILLER, J_. ACME /pie 95
MILLER,d_ ACME /pie 1L
MOORE__,M__ ACME /stat 157
NELSON,G__ ACHL /ACHE 72
OSBORNE,D ACH /TECH 50
PATEL_,A__ ACME /ACME 50
PLASCH,G__ ACM /ACME g5
PUBLIC PROGRAMS ACME /ACME 63
RIEMAN,J_ ACME /VAT 103
SANDERS,VWJ ACME /asdfg pRIR
SANDERS,G ACME /CONSULT 6u
QCH/Ch,LN ACHME  /JMEDCOMP 9
SCHACH,E__ ACME /MEDCOMP 2306
SHlem,TM‘ACME /STAT 13
WIEDERHOLD,V ACHME /lInstruct 8
WIEDERHOLD,G ACME /test 190
WIEDERHOLD,G ACME /CSMP 3
WiEDERHOLD,V ACME  /JCLASS g5
WIEDERHOLD,G ACME /demo 23
WIEDERHOLD,V_ ACME /Manual 26
total 3186

«' hours ' ,= 1160.62 ,=! pagehours
averages per user 13
O 1LL: PAUSE AT LINE 26.800
RUNE?

Comey e T
Crant Mo,

Sceetion I~

minutes pageminu
3268 20603
3541 13088
54572 58652
L58L 255772
15 60
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1L99 5500
97 374
Lo1v 3h%99
18L3 L3010
345 1380
410 1384
3u43 13178
654 2708
18LL 8343
7016 L2137
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Crant Yo. IR 005il-u?

Section I-B

category=?TMEDICAL SCUC“"
Name Departmean project runs minutes pageminutes Equiv,., cost

ADLER ,S_ GENETICS  /SERANAL 9 15 59§ 2.45
ARORO, L PHARMACOLOGY /LCELL 53 1207 6L30 § 327,50
BARLOYW, IH PATHOLOGY /EMISSION 51 1197 5870 § 283,50
BASSEF RL GENETICS /CENSUS 11 30%9 50019 ¢ 1500,95
BASSET,RL GENETICS /CENSUS 7 91 177 % 8.55
BAYER%,A ANESTHESTA  /SHUNT 13 15 726 % 36,70
BAYLEY,P_ BIOCHEMISTRY /FLU 3G 120 5949 ¢ 207,15
B[AIRICE £S PATHOLOCY  /LASER 107 2567 13875 ¢ 69%.75
BEERNINK, KD FLEISCHUANN  /HANNA 20 1810 612 % 30,60
BELLVILLE,E ANESTHESIA /RESPIRAT 11 330 1667 83.05
BELLVILLE,E AMESTHESIA /PROBADIL 77 951 3437 6 171.55
BELLVILLE,F_ ANESTHESIA /PROB 28 525 2370 $ 118.50
BODMER,W_ GENETICS /POPGEN 137 5699 31552 §  1577.60
BOLTON,G_ ANESTHESIA /SCOPE 25 287 993 49,65
BOLTON,G_ ANESTHESIA /SCOPE 22 2G0 10677 & 5% .85
BRAST ,N_ MED /CATALOG 32 13111 6550 ¢ 327,50
BRAST_,N_ PSYCHIATRY /RODENTS 288 905% 6661L &  3330,70
BRITT_,R_ NEUROLOGY /STARR 109 31,61 31086 §  155L.30
BROWH_, B8N MED /PROTEIN ) 1975 16115 ¢ 805,75
BROWN_, L PHARMACOLOGY /ASSAY 10 56 16L $ 8.20
BROWN_,E_ MEDICINE /MED_DATA 62 1405 8516 ¢ 125,80
BROWN, BN MED /PROTEIN 7 1 T 0.20
BRODY_,B_ NEUROLOGY /FLYHIGH 51 20718 7619 $ 380.95
BUNNENBURG,E CHEMISTRY /CHEM 25 961 7265 $ 363,25
BUTLER,E_ UROLOGY /UROLOGY 199 6242 39779 ¢ 1988,95
CANMN__ ,H_ PEDIATRICS /GUAT 257 16242 1LL9G5 & 72L9G.75
CASTELANO,R_ RADIOLOGY /SCHEDULE 8 128 1146 ¢ 57.30
CAVE__,P_ ANESTHESIA /ventl 25 610 2412 120.60
COLLINS,K_ BIOCHEMISTRY /ATCasc 96 3675 32670 ¢ 1633.50
CONSTANTINO,C UROLOGY /AD 5 5 17 ¢ 0.85
DOERING,CH PSYCHIATRY /1SORATIO 14 243 888 3 L, L0
DOERING,CH PSYCHIATRY /DESMOLAS 120 526% 20648 &  1032.L0
DONG__,E_ SURGERY /DATA 6 . 287 1003 ¢ 50,15
DONG__,E_ SURGERY /MARG1 134 6963 §531L4 §  L765.70
DONG__,E_ SURGERY /heart 335L 14213 109840 §  5492,00
DUFFIE,A_ CHEMISTRY /CHE} 9 37 126 $ 6.30
DURBRIDGE,T PATHOLOGY /DEADMAN 140 3017 17393 ¢ 869.65
EDWARD,D_ PSYCHIATRY /STRESS 2L 2572 878 $ 43.90
ENGLUND, P_ ANESTHESIA /ENZYME 27 966 3865 $ 193 .25
ENLANDER,D PATHOLOGY /cases 89 388.8 14239 § 711.95
FJELDBO,W_ UROLOGY /CHEM 12 87 381 3 19.05
FOLK__ ,B_ BIOCHEMISTRY /GRS 22 920 LEL2 $ 232,10
FORREST,W VA /ANALGES! 200 8642 77645 §  3882,25
GERSCH,W__ NEUROLOGY /SYNTHES!I L5 922 10686 524,30
GLEASOM,C NEUROLOGY /CORTMEAS 31 1048 5122 § 256,10
GODWIN,D_ RADIOLOGY /ADRENAL o 2293 23562 ¢ 1173.10
GOLDSTEIN,A PHARMACCLOGY /PHAL 195 6965 43938 §  2196.90
GOLDSTEIN,DS PHARMACOLOCY /BARB 6L 1857 913h g L56.70
GOLDSTEIM,A PHARMACCLOGY  /APH 19 298 1211 ¢ 60.55
HAHM_ _,G_ RADIOLOCGY /RADIATE 26 968 5795 § 259,60
HANCE_,AJ PHARMACOLOGY  /MINOTAUR 3% 591 2322 § 116.10
HARRIS,DJ PEDIATRICS /EPIGENET 11 305 951 $ L7.55
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Section 1.5 T

Name Department project runs  minutes pagominutes Equiv. cos:
HAUSAMEN, T MEDiC!NE JSTAT 8 90635 51055 § 157.75
HELLERSTEIN,D_ GeiNETICS  /JELECTROT IS 2483 21250 % 1062 .50
HERZENBERG,LN GENETICS /PIGGY 51 2121 12655 § 6352.75
HERZENBERG, 1 GE lkltcs /LAG 25 393 1579 ¢ 75.05
HiLlL__,C_ BiCOCH! :19 2 /P ISSENSE 5 15LS 5779 § 268.95
HILF___,F VA /BLA uY 27 10572 L7055 § 235,25
HUFF _ed GER;.ILQ /REPR!NT 27 267 865 % 5,25
iuAhC oJ GENETICS  /GENLIBL 1672 3267 20079 $ 10035.95
HWANG_,J__ GENEVICS /“\IPSCh 13 251 820 ¢ 41,00
HWANG_ ,J__ GENETICS /CROUT 188 L5706 57849 1892 .45
JONES_,D_ BIOCHEMISTRY /JFLU 133 7056 57050 3 2852.50
KADIS ,L ANESTHESIA /INDIRECT 50 2381 11800 % 560.00
KAKTHANA,R_ PSYCHIATR ANMOVAL 52 994 3154 ¢ 157.70
KAPLAN, BM PSYCHIATRY /PSYCHOPH 1¢ 383 1329 $ 66.45

KAPLAN HP RUCLEAR /BLDVOL1 53 591 3206 % 160.30
KESSLER,S PSYCHIATRY /MATSPEED 14 237 1102 ¢ 55.10
KOUNTZ,S__ SURGERY /TRANSPLA 108 2750 14106 § 705.30
KRAEMER,H PSYCHIATRY /PSYSTAT 18 L25 1528 $ 76.40
KR1SS_,J__ NUCLEAR /ASSAY 51 565 2476 $ 123,8

KRISS_,J_. NUCLEAR /ASSAY L9 811 L533 § 226.65
LEDERBERG,J GENETICS /TESTS 12 358 1240 § £2.00
LEDERBERG,J_ GENETICS /MEMOPAD 185 5751 L1972 % 209¢.60
LEDERBERG,J_ GENETICS /DENDRAL 28 1006 4317 S 215.85
LETBOWITZ,U PHARMCOLOGY /M 11 228 1377 $ 68.85
LIEBES,S_ GENETICS /MS 16k blzh 55760 § 2728.00
LUETSCHER,J MEDICINE /Blood_pr 347 7650 L1535 % 2076.75
LUMB___,J_ MICROBIOLOGY /C_TUMORS 17 149 510 % 25.50
LUTZKER,M__ RADIO  /TORY , 37 1542 7588 $ 379,60
MACPHERSON, L JHAETA 32 721 3105 § 155,25
MAFFLY,R_ MEDICINE /CO2 52 2132 1700 3 735,00
MCPHIE,P_ BIOCHEMISTRY /RNASE 17 315 lieh § 58.20
MESEL_,E_ PEDIATRICS /DOGLAB 90 3665 27923 § 1396.15
MESEL_,E_ PEDIATRICS /VSD 53 Li7h 45523 § 2276.,15
MESEL_,E_ PEDIATRICS /WFR 113 7132 L9S50L $ 275,20
MESEL_,E__ PEDIATRICS /TV 6 37 137§ 6.85
MESEL_,E_ PEDIATIRICS /carcat 318 13559 186106 $ 9305,2¢
MEYER_,S__ MED /DOSE1 12 142 6Ll $ 32.05
MILLER,R_ BIOCHEMISTRY /BIOSTAT LG 1910 10657 3 532,85
MISC.USERS (no files) # ACM /SCRA 1272 27429 102039 3§ 5101,95
MORRIS,M_ GENETICS MISC 162 3010 93968 § 4L9g .40
MORRIS,S_ GENETICS JEXPTL 83 2619 12374 8 618.70
NALL ,L DERMATOLOGY /PSORIASH 5 117 439 § 21.95
NELSEN,T_ SURGEZRY /GASTRIC 33 528 1722 8 86.10
NYE___, U~ MICROBIOLOGY /STRUCTUR 150 6L13 31529 § 1576.L5
NYE___,W_ MED /STUDENT 28 930 LO13 3 200.65
PEARSON,M BICCHEMISTRY /CTCOR ) 73 252§ 12.60
PETRALLIT,J INFECTIOUS /MED_ _DATA 78 7332 L3922 § 2196.,10
PORTER,RW BIOCHEMISTRY  /JATC_KIN 129 6612 38012 3 1500.60
PRYOCR_,H_ MED  /GROWTH 15 425 1660 § 75,00
RAD rh,P~ GeEnlzTICS /SETUR 12 59 177 ¢& &.55
REAV___,AK MEDICINE /RETRIEVE 70 1280 7558 3§ 377.90
REYHOLD% Ve GENETICS  /S007 &7 L123 23650 § 1182.50



Name Department project

N

ROSS._ ,R_ CHEMISTR
ROSENTHAL,W  AUD!O!
ROSAN_,R_ PATHOLOGY
ROTH___ ¥ PSYCHIATRY
SAUNDERS, A PATHOLOGY
SCHNEIDERMAN, L MEDICINE
SCUDO__,F_ GENETICS /MIGRA
SHEFFLER, 1E BIOCHEMISTRY
STLVERMAN, L PATHOLOGY /QUEM
SILVERS|A_ LIPID /PAT_DATA
SMALLWOOD, R MEDICAL  /MEDIPLAN
STARK_,L_ PHYSICLOGY /COMPUP

/CHEM
OGY /RESEARCH
JOXYCEL
/ COi4pP
JHASTCELL
/ PATCHART

/OLIGOMER

STENSON,B CARDIOLOGY /CATH_LAB
STILLMAN,R PHYCHOLOGY /PSYGAME
STRICK,R__ MEDICINE /GASTRIC
STRYER,L_ BIOCHEMISTRY /NANOS
STUEDEMAN,D GENETICS JADMIN
THATHACHARIL , YT DERMATOLOGY /DOPA
TUCKER,RB GENETICS /MS
UPSHER,!4__ UROLOGY /DOCALL
VONDER,Jw ANESTHESIA  /chuckl
VONDER,J__ ANESTHESIA /johnl
VONDER,J_ ANESTHESIA /Jlarryl
VONDER,J__ ANESTHESIA /Jcardio
WARRICK,G V /STEROID
WEITSSMAN, I RADIOLOGY /THYMUS
WHITCHER,C GENETICS /spctrm
WONG__,F_ RADIOLOGY /PLAN
ZAJAC_,F__ NEUROLOGY /FLYHIGH
total

=!' hours ' ,= 5755.856 ,=!
averages per user

© 1uh: PAUSE AT LINE 26,800
RUN!?@

flogof{!

USER G__ _Wiederhold. , PROJECT
TIME ON WAS 21:03, TIME rF 1S 21:5

COMPLETED ON L/27/%
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63
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pagehours
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Grant Iic.

Section I«

minutes pageminutes Equiv.

2 5 8

682 2529 §

L83 2196 §
1413 6L95 $
6162 25456 $ 1

166 521 %
2117 14655 ¢
1593 8420 §
1792 7281 §
€798 41522 $ 2
9015 101849 $ 5

103 347§

14217 233453 ¢ 11
1683 6541 $
1485 5969 $

L71 2957 $
1231 5264 &
1130 L6oL $
3009 149§

2h 125 ¢
88 52008
2412 20672 ¢ 1
9533 79932 § 39
L2 135§
LOS 1603 $
246 9L6 $
23 107 $
1782 17651 %
183 632 §
345592 2504269 $ 125
Vo= 41737.8 s
2598 18828 §
FROM a29 (LINE 5)
500 PAGE-MINUTES WE

cost

0,25
116,65
109,80
32L,75
272,80

26.05
7132.75
4L21.00
364,05
076.10
092,415

17.35
672,64
327.05
298 .45
147.85
263,20
230.20
722,145

6.25

16.20
033,

S6. 60

6,65

80,15

L7.30

5.35
882,55

31.60

211,56

SL1.ulL



category=2'0THER MEDICAL USERST
Name Department project runs

HARDYCK,C PSYCH /ENG 50
UNIVERSITY Ci CALIFORNIA, RERKLTREY

total 30

=' hours ' ,= L8.L8%3  ,=' pagchours
averages per usor 0

O 1li4bL: PAUSE AT LIKNE
RUNI?

26,800

minuies pageminutes

oy

2
W
.

Fauiv. cost

15635.10
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Crapt oo D 00501 -0
Section I-3

category=% CAMPUS USERSY
Name Department project runs  minuites paceminutes Equiv, cost.

BERNS__, Rl CAMPUS /ABL20E0N 13 270 187 % 74,35
HARBAUGH, JW GECLOGY ./450LGEOL 73 53%% L5010 ¢ 2250.50
JUROW _,d__ SLA JASQIPREL 275 75356 33672 ¢ 171¢&.10
LEPPERT,G MECHANICAL  /ALOSLAR 1 L3g 1660 3§ 9% .,00
LIKENESS,B AERO  /JABGSAERG Ih 207 1789 % 8a.6L5
MACINTOSH,J AERO  /A515 YA 6es 3558 ¢ 177.90
RABINOWITZ, M SLAC /JAS01IPHEL 10 63 212 % 10.60
total L1S 16331 £§8278 § L113.89
=' hours ' ,= 238,850 ,=' pagehours * ,= 1L71.,3%0 ;
averages per user 1 59 367 $ 18.39
© 1hl: PAUSE AT LINE 26,800
RUN!?
category=?7'STANFORD COMPUTATION CENTERT
Name Department project runs  minutes pageminutes Equiv., cost
LIEBERMAN,M__ CAMPUS /TOGEAMRE 7 b 12§ 0.60
MOSES_,L_ STATISTICS /DEVELOPE 171 5410 32730 ¢ 1636.50

total 178 5L1b 32742 § 1637.10

=' hours ' ,= 80.23%3 ,=' pagehours ' ,= 545,700 3

averages per user 0 22 136 § 6.82

G 1L4: PAUSE AT LINE 26,800
RUNT?

1h
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